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Camellia oleifera Abel (C. oleifera) is known as one of the top four woody edible 17 oil tree species in the world, and a major economic crops in southern China [1] . By the 18 end of 2017, the cultivation area of C. oleifera has expanded to 4.37 million hectares, 19 with annual production of C. oleifera seed, oil, shell and seed cake reaching to 2.4, 0.6, 2 20 3.6 and 1.8 million tons, respectively, in China. C. oleifera shell accounts for more 21 than 60% of the weight of the fresh fruit [2] . In addition to lignocellulose that accounts 22 for 80% of the composition, C. oleifera shell also contains saponin and tannin [3] that 23 can be degraded very slowly under natural conditions. C. oleifera seed cake is the 24 residue left from the oil extraction, which is mainly composed of crude protein, crude 25 fat, crude fiber, saponin, tannin, ash, caffeine, etc. [4] . The direct disposal or utilization 26 of the C. oleifera seed cake can cause serious environmental pollution.
27
The contents of tannin and saponin in C. oleifera shell are about 2.26% and 4.8%,
28
respectively [3] , and the saponin content in C. oleifera seed cake is about 15-25% [5] .
29
Tannin is a class of defensive secondary metabolites [6] that are produced during the 30 long-term evolution of plants to prevent infection by animal feeding and pathogenic 31 microorganisms, which can inhibit microbial growth and biodegradation [7] . The 32 tannins in C. oleifera shell and seed cake are highly polymerized natural polyphenols 33 that can bind to proteins or enzymes, impede the metabolism of microorganisms and 34 inhibit the growth of microorganisms. However, some microorganisms are resistant to 35 tannins, and even can utilize tannins as the sole carbon source [8, 9] . Tea saponin is a 36 class of pentacyclic triterpenoids with a β-fragrant tree skeleton. They can be considered 37 as a derivative of oleanane with a polyhydroquinone pentacyclic ring [10] . Tea saponin 38 is highly toxic for cold-blooded animals [11] and can hemolyze red blood cells [12] .
39
The safe intake for warm-blooded animals is 50-150 mg/kg per day, and the effective 40 concentration for killing lumbricina is 0.3 mg/ml. Tea saponin can function as the 3 41 antifeedant of Plutella xylostella and can also inhibit the growth of Fusarium 42 oxysporum at the concentrations higher than 0.39 mg/ml [13] . It has also been used for 43 various pest controls, such as Pieris rapae larvae and Plutella xylostella [14] .
44
Most of the C. oleifera shell and seed cake are always discarded or burned at 45 present, causing serious environmental pollution and resource waste [15] , and make it 46 important to improve the utilization efficiency of C. oleifera waste and explore the 47 methods of its utilization. Composting is one of the effective methods to treat C.
48
oleifera shell and seed cake. However, the unstable components of the shell and seed, The uncrushed C. oleifera shell (partcle size≥20mm) and seed cake (particle Ten grams of fresh sample were dispersed in deionized water at the ratio of 10:1
84
(V (ml):W (g)) under ambient conditions. The suspension was shake at 200 r/min for 1 85 h and measured for pH with a pH -2F pH meter (Leici, Shanghai, China).
86
The moisture content was measured by drying at 105℃ for 24h in a drying oven
87
[3].
88
Total organic carbon and elemental analysis 89 The total organic carbon (TOC) was determined using the protocol of "Physical (Fig 2) . Due to the shell and seed cake of C. oleifera in faintly acid ( 
Tannin and Saponin
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The tannin contents of treatments A1 and A2 exhibited similar trend that both of 154 them decreased linearly with the composting time (Fig 3) . Those of A3 and A4, 1.183% and 1.406%, respectively (Table 1) , and the corresponding degradation rates of 159 59.52%, 49.20%, 41.89%, and 34.57% (Fig 4) . As the proportion of the seed cake their tannin contents follow the order of A4>A3>A2>A1 (Table 1) . Therefore, the 
